Abstract
Introduction

23
In the context of economic globalization, a substantial volume of literature and many Over the last decade, China has been keen on developing HSR networks for its vast 22 territory, and high population density, as well as to tackle the capacity problem of CR 500,000 will be connected by HSR that will have a total length of 38,000 km by 2025. Rapid
32
HSR network development has dramatically advanced inter-city accessibility. Perl and Goetz
33
(2015) regarded HSR development in China as a distinct comprehensive model along with 34 two other global models: exclusive corridor (e.g., Japan and the UK) and hybrid models (e.g.,
35
Germany and France). HSR development is assumed to have a complex impact on regional 2016b, Cao et al. 2013) . Therefore, it is important to examine the changing pattern of 39 regional accessibility in China at a megaregion scale, which would indicate some 40 implications for other countries and regions that are interested in developing HSR.
41
By using a door-to-door approach that integrates the intra-city travel time to/from rail 42 stations with inter-city rail travel time, this paper attempts to examine the changes in regional Generally, the purpose of developing HSR in many countries is to support broader 29 economic projects (Guirao 2013 , Vickerman 2017 
39
The top-down development approach may overlook the pattern of local inter-city transport 40 demand. The locations of HSR stations reflected the power relations among the China
41
Railway and hierarchical governments 
16
In HSR planning and development, Banister and Givoni (2013) argued that two issues units. Therefore, the YRD is a typical case for the study of changes in regional accessibility 6 as a result of HSR network development.
7
Multi-scalar spatial analysis is used to conduct regional accessibility assessment. The 8 basic spatial unit used to map the accessibility surface of the YRD is the 100 m × 100 m grid.
9
We obtain the accessibility surface by calculating the travel times from all the grids of the two major methods, and they are operated with vector dataset and raster dataset respectively.
5
By integrating the two methods, a hybrid approach is used to calculate regional accessibility 6 to overcome the crossover problem in the road network for cost distance analysis and the low 7 spatial resolution for network analysis. Specifically, the intra-departure city travel time (T 1 ) 8 and intra-arrival city travel time (T 3 ) are calculated by cost distance analysis of the urban 9 road system, whereas the inter-city rail travel time is calculated with network analysis of the 10 rail network.
11
For the cost distance analysis of intra-city travel time, we establish the following are spatially distributed in the YRD. Finally, we define the physical distance to a city as the 10 road and rail distance to its city centre. Thus, regional territorial accessibility of a grid i is 11 defined as follows.
The purpose of transportation is to satisfy a demand for mobility, as transportation can 
Territorial accessibility patterns for the CR and HSR networks
3 Figure 6 shows the patterns for regional territorial accessibility by the CR and HSR However, over 70% of the territory's regional territorial accessibility change value is 11 below 30%. It is interesting to find that some HSR cities belong to the group with the lowest 12 territorial accessibility change such as Caohu, Suzhou-AH, and Jiaxing. These HSR cities 13 show a change of less than 20% due to the poor connections from HSR stations, which means 14 that the cities benefit less than they were supposed to from the introduction of the HSR We also examine changes in spatial equity of territorial and population accessibility of 27 the transition from the CR network to the HSR network of the YRD. The CV for territorial 28 accessibility of the HSR network (0.22) is slightly higher than that of the CR network (0.21).
29
The small difference shows that HSR network development has not altered the overall spatial 30 unevenness of regional territorial accessibility. However, there are significant local variations.
31
The CV value for territorial accessibility change (0.28) is much higher, which suggests some 32 places obtain more gains than others. Population accessibility exhibits a more unbalanced 33 distribution pattern in the YRD. However, the HSR network decreases the uneven pattern of 34 population accessibility of the CR network by 8.1%, from the CV value of 1.69 to 1.55.
35
Although geographically concentrated in certain corridors, the HSR network, combined with 1 that never had rail development before.
2 Table 2 The disparity in regional accessibility and the change from a CR network to an HSR 
Types of winners and losers cities of HSR development 5
We explore the winner and loser cities by aggregating their respective populations at the accessibility improvement, HSR station location, and population distribution (Table 3) . Jingjiang, and Pinghu, which benefit from the spill-over effect of neighbouring HSR services.
17
This implies that it is not necessary for some small cities to build costly HSR stations and it is 18 often more efficient to build a relatively cheap motorway to improve its accessibility by 19 connecting to the nearby HSR stations.
20
Turning to the losers, an example of type I losers is Shaoxing in Zhejiang province,
21
which is an HSR city. The result shows that an HSR station does not secure better regional less developed in some mid-sized and small HSR cities.
8 Figure 9 The shortest road distances from the city centre to the main CR station and the main affecting travellers' station selection also include train frequency and the cost of train service.
40
In future studies, time series accessibility could be acquired from online map queries. Third, Besides, the subway system is not included in the accessibility modelling in this paper. suggestions that have led to a significant improvement of this paper.
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